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UNIVERSITY OF RHODE ISLAND 
FACULTY SENATE 
Adopted ~ the Faculty Senate 
TO: President Francis H. Horn 
Serial Number 140 
-------
r RECE lVED 
UNIVERSITY OF R. I. 
FEB - 2 1967 
\OFFICE Or iHE P\te$lCEN.T 
FROM: Chairman of the Faculty Senate 
1. The Attached BILL, titled Degrees of Master of Sc ience and Doctor of 
Philosophy in the Department of Ocean Engineer ins - -author ization for 
granting of the degrees 
is forwarded for your consideration. 
2. The original and two copies for. your use are included. 
3. This BILL was adopted by vote of the Faculty Senate on January 19, 1967 
(date) 
4. After considering this bill, will you please indicate your approval or 
disapproval. Return t he original or forward it to the Board of Trustees, 
completing the appropriate endorsement below. 
5. In accordance with Section 8, paragraph 2 of the Senate's By-Laws, this 
bill will become effective on Febr uary 16 , 1967(date), three weeks 
after Senate approval, unless: (1) specific dates for implementation are 
written into the bill; (2) you return it disapproved; (3) you forward 
it to the Board of Trustees for their approval; or (4) the University 
Faculty petitions for a referendum. If the bill is forwarded to the 
Board of Trustees, it wi 11 not become effective. unt i I approved by the Board. 
. .· . 
Feb r ua ry 1 , 1 96 7 
(date) 
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FROM: The University President 
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FROM: Chairman of the Board of Trustees, via the University President. 
1. 
i ~ > '· ~ ~~ ~ - 1 
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(date) 
-.- -
ENDORSEMENT 3 • 
. TO: thai rman of f:he- Fatui -t;y_ ~,~nate 
FROM: The University President 
----------------------------~Is/ 
(Office) -
1. Forwarded from the Chairman of the Board of Trustees. , 
' i 
(date) ------~~~~---------------·Is/ President 
- - - - - - - - -
Original received and forwarded to the Secretary of the Senate and Registrar 
for fi 1 ing in the Arehives of the Un\'lersity. 
(date) -~--~----~~-=--~~~--~~~lsi Chairman of the Faculty Senate 
The Faculty Senate approves that the Department of Ocean Engineering 
be authorized to grant the degrees of Master of Science and Doctor of 
Philosophy; further i t approves the programs leading to the degrees which 
have been proposed by the Department. Evidence substantiating this proposal 
is attached here~ 
University of Rhode Island 
DEPARTMENT OF OCEAN ENGINEERING 
Foster H. Middleton, 
Chairman 
PROPOSAL 
FOR THE AUTHORIZATION OF 
M. S. AND PH. D. 
DEGREES 
Approved by Department Chairmen, 
College of Engineering 
Approved by Faculty, 
College of Engineering 
T. Stephen Crawford, Dean 
College of Engineering 
date 
date 
date 
L 
--- ~ 
2. 
INTRODUCTION 
ln May, 1966, the Faculty Senate approved the establishment of the 
Department of Ocean Engineering and in September 1966 the Board of Trustees 
voted its approval and the department was established. The department is 
concerned only with graduate education and will therefore offer only the M.S., 
and Ph. D. degrees in Ocean Engineering. 
The College of Engineering proposed the new department as a means of 
providing a more coordinated and cooperative effort in graduate teaching and 
research applied to ocean-oriented engineering problems. Many of the present 
faculty members representing each of the five classic departments are already 
heavily committed to teaching and research in this area. Professors Middleton 
~d Hill are Ocean Engineering faculty members. Another fifteen people are 
being proposed for joint appointments in a classic field and in Ocean Engineering. 
Following is a list of these faculty members and their original Engineering 
Department: 
Professor Brown ME 
Professor Campbell CE 
Profeesor Clarke CE 
Professor Dowdell ME 
Professor Haas EE 
Professor Hagist ME 
Professor Mairs ChE 
Professor Nacci CE 
Professor Nash ME 
Professor Nichols IE 
Professor Roderick CE 
Professor Rose ChE 
Professor Stanislao IE 
Professor Thompson ChE 
Professor White ME 
Other College of Engineering faculty will be similarly affiliated with 
Ocean Engineering as the need arises and some new people will be hired with 
OE appointments and with joint appointments. 
Students pursuing the MS and PhD degrees in Ocean Engineering will be 
expected to satisfy the general requirements of the Graduate School. In addition. 
all degree candidates will be required to take Ocean Engineering Principles I 
and ll, Physical Oceanography, 0201 and one of the other major Oceanography 
courses (Biological, 0261; Geological, 0241; or Chemical, 0221 ). 
The MS program will require 50 credits of which as many as 6 credits 
will be given for the required MS thesis. The PhD degree will require 90 creditS~ 
of work (including as much as 30 for the MS degree and from 24 to 30 credits for 
the dissertation). The MS degree may not be required of those students who are 
pursuing the PhD degree. 
3. 
RESEARCH IN OCEAN ENGINEERING 
The specific research interests of the faculty listed above are apparent 
in the brief descriptions of the research areas that follow. There is obvious 
overlap between the classic research projects and the strictly Ocean Engineer-
ing research. This is clearly a desirable situation because of the fact that 
graduate students will also have closely related research interests.. For 
example,on&:iaculty member will be advising both Ocean Engineering candidates 
and candidates pursuing degrees in the corresponding classic engineering disci-
pline. The following is a brief description of each of the problem areas where 
a student could most readily find a thesis topic. 
1. Ocean Wave Statistics 
Probes are being developed which will make it possible to more accu-
rately measure the height of waves at rr.any points near a structure, such as 
a tower. Computer programs are being developed to permit the automatic 
processing of waveheight data to produc.&;.:c~os's•ccatrrelati'O:n~ f'Wicdon:s ·of··var-i'O'Us 
probe pairs. It will thus be possible to relate t.i:.te directivity of the wave mo-
tion to the wind direction, the fetch; et-c. One resident graduate student and 
one non-resident student are working on related problems in conjunction with 
personnel at the Buzzards Bay Light Tower. This work is sponsored by the 
Navy Underwater Weapons Research and Engineering Station in Newport, Rhode 
Island. 
z. Thermal Gradients Within the Ocean 
A crystal-type high sensitivity temperature probe is being modified so 
as to measure very small temperature gradients in the ocea.n. Changes in 
the probe separation distance give an insight to the size of thermal eddys pres• 
ent at a given site. Gradients exist which are horizontal and vertical and 
there is an important need to know mor~ about the horizontal gradients that 
exist in both deep· and shallow water.. A contract is in effect with the Navy 
Underwater Weapons Research and Engineering Station, Newport, Rhode Island. 
3. Long Range Acoustic Propagation in the Ocean 
This study is largely theoretical and involves a mathematical model 
approximating the deep ocean acoustic properties. Using a digital computer 
program, it is possible to,·feed in desired sound velocity profiles and come out 
with predictions of the energy distribution and the corresponding dispersive 
nature of the deep ocean (SOF AR channel). One experiment in the water tank 
has been successfully completed and others will be developed as time permits. 
The Navy Sound Laboratory in New London, Connecticut is the sponsor of this 
work. 
Continued ... 
4. 
RESEARCH IN OCEAN ENGINEERING - Continued 
4. Deep-Sea Submarine Geological Data Processing 
This is the highly successful cooperative project between GSO and 
College of Engineering. The engineers have helped set up tape recording 
equipment on the research vessel Trident and primarily through the efforts 
of Dr. Dale Krause~ GSO, and his graduate students_, taped geological data 
is made available to the OE department. The processing of this data has been 
done on a system developed from College of Engineering equipment. This 
system and the application of signal theory and communication theory has 
produced thesis topics in engineering. It will soon be necessary to further 
automate the process to handle the growing amount of data,. The sponsor for 
this continuing program is the Office of Naval Research, Code 468. 
5. Shallow ... Water Submarine Geolosical Data Processing 
The same data processing system is used here as in the deep .. sea work 
just described. The problems are somewhat different in that the travel time 
is much shorter and multiple echoes are a serious problem. Dr. Robert 
McMaster of GSO is cooperating in this study and it is through his· efforts, and 
the efforts of his graduate students that an ample supply of this data is available. 
In this study as in the previous one, ther·e is room for improvement in the over-
all performance of the system. The location of the acoustic source and the 
receiving a.rray relative to the vessel is an example of an important detail. 
Office of Naval Research, Code 468 sponsors this work,. 
6. Machinability of Ocean Ensineerins 11Iateriala J. Stanislao 
The Department of Industrial Engineering has an ex.cellent machinability 
laboratory, a precision metrology laboratory and a modern instrument control 
laboratory. The machinability laboratol;'y is equipped with various designed 
transducers used to document machining conditions. A variable range profile-
meter to measure machining surfaces and an optical comparator to visually 
observe the surface conditions of cutting :tools, are also available. The items 
are standard equipment in the machinability research laboratory. Specially 
designed thermocouples and recording instruments are also available in the 
Laboratory to determine machining temperatures. A specially designed lathe 
is currently in operation to conduct metal cutting research. In addition to the 
test equ~pment, the Department has a supply of carbide cutting tools donated 
by the General Electric Carballoy Division and a number of workpieces donated 
by the United States Steel Corp.. on which immediate research can begin. 
7. Economics of Quahog Depuration 
Pollution of our coastal waters has been increasing and because of the 
health hazard, many of these areas are closed for shellfishing. In the labora .. 
tory, the use of ultraviolet light to purify hard-shell clams from polluted 
waters has proven successful from a biological point of view, but no plant has 
Continued-
s. 
RESEARCH IN OCEAN ENGINEERll'l'G- Continued 
yet been designed to utilize this method for hard clams. This study deals with 
the technical and economic aspects of depuration (purification), including de-
sign of a processing plant, design of equipment, and an analysis of the economic 
feasibility of this method as compared with the present method of transplanting 
from polluted to clean waters. This work has been undertaken cooperatively 
by Profs. Holmsen and Stanislao. 
8. Three-Dimensional Boundary Layer Analysis 
The equations for three-dimensional momentum and heat transfer for 
flow along external and internal corners hav~ been derived by Professor Roger 
Dowdell. Numerical solutions for several internal corner angles have been 
obtained on a CDC 6600 digital computer and are published as a fluid dynamics 
report by Colorado State University. 
Professor Dowdell is now extending the analysis to arbitrary corner 
angles with convective heat transfer conditions. The results will be of particu-
lar interest to · finned body geometries such as commonly encountered in 
underwater vehicles. The introductory results were supported by the National 
Science Foundation and support for the proposed extended analysis is now 
being sought. 
9. Pressure Differential Turbulence Probe 
Based in part on work done for the U. s. Naval Underwater Weapons 
Research Station at Newport, R.I., Professor Dowdell has devised a probe 
suitable for measuring all three orthogonal fluctuating velocity components 
of an incompressible turbulent fluid. The principle utilizes three differential 
pressure measurements on the surface of a sphere. A model is being designed 
for test and evaluation. Support for development of the device is being sought 
from the Atlantic Resea.rch Corporation~ Alexandria, Va. 
10. Simulated Heat Transfer from Mammals to Liquids 
Professor Dowdell is attempting to model the heat transfer process 
from mammals to a liquid environment, with particular emphasis on man-
in-the-sea applications. The generation of heat depends on the level of 
physical activity of the species, while the loss of heat to the surroundings 
depends on the surrounding liquid motion and on energy transport in the mammal 
through the blood stream and capillaries near external surfaces. A conductive 
process the-n occurs through the skin and the fatty tissues near the skin. The 
physical attributes of different mammals may either enchance or inhibit this 
process. A successful model of this heat transfer process would provide 
information to help man adapt to various environmental conditions. 
11. Turbulent Flow Noise 
Professor White is conducting an analysis intending to develop a complete 
continued-
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theory of "flow noise', that is, unwanted sound generated by the motion of 
bodies through sea water. The analysis i s carefully correlated with experi-
. ments being conducted at the Navy Underwater Sound Laboratory and at the 
Stevens Institute of Technology. The general theory is supported by Code 
468 of the Office of Naval Research. Specific applications to methods of flow 
noise reduction, such as non-Newtonian additives, compliant coatings., and 
transducer design, are supported by the Naval Underwater Sound Laboratory. 
12.. Heat Transfer with Non-Newtonian Additives 
The well-known drag reduction .effect of long-.chain polymer additives 
in water is now being extended to determine the effect of such additives on 
convective heat transfer in tubes. Dilute polymer solutions at turbulent flow 
conditions are being studied by measuring pressure drops, heat transfer rates, 
velocity profiles (with a hydrogen bubble technique), and turbulent boundary 
pres sure. A theoretical analysis will also be attempted. The project is 
sponsored by the U. S,. Navy Underwater Weapons Research and Engineering 
Station. The Investigators are Professor White and Mr. William A. McNally 
of the College of Engineering. 
13. Hydrodynamic Mass Determination 
Professor Hagist has conducted a very successful c-ontinuing effort at 
U.R.I. for measuring hydrodynamic mass and moment of inertia tensors of 
various body shapes, with application to the dynamics of towed bodies. The 
results are correlated where possible with theory, and the experimental 
program has developed into an important and unique facility at the university. 
The work is under the continual support of the Navy Underwater Sound Labora-
tory. 
14. Plastic Stress Analysis of Buoyant Spheres 
Present use of buoyant materials in the deep ocean is limited by the 
fact that the intense pressure causes severe plastic and creep stresses in 
the buoyant materials. Professor Goff is conducting an analysis to determine 
the optimum use for buoyant spheres in deep water applications. The work 
is sponsored by the Underwater Sound Laboratory. 
15. Reliability of Ocean Engineering Systems 
Professor Nash is conducting a general study of reliability assurance, 
analysis, and testing of underwater systems. The problem requires a number 
of new concepts to be developed, because the hostile sea environment causes 
sever! new problem areas such as corrosion fatigue and corrosion cracking. 
The work is supported by the Navy Underwater Weapons Research & Engineer ... 
ing Laboratory. 
continued -
7. 
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16. Wind-Generated Currents in Rotating Fluids 
A continuing study is underway in rotating fluid dynamics, using the 
newly constructed rotating basin of the College of Engineering. Under the 
direction of Professor Hagist of ME and Professor Stern of GSO, experiments 
are being performed on wind-generated currents and internal waves at a 
density interface. It is expected that this facility will provide a continuing 
source of graduate research topics. 
17. Examination of marine construction materials for deteriation properties ... 
Expose various new grades of steel and aluminum, as well as different 
concretes and treated woods at tidal levels and submerged levels to determine 
rates of deteriation. This type of work has been done in California by the 
U. s. Naval Civil Engineering Laboratory. However our New England weather 
is much more severe than that in California, and thus tests here could be 
more meaningful. 
18. Develop a proceedure for design of ocean structure foundations. 
Our Soil Mechanics Division is accumulating data on ocean silts, and 
other materials at sea bottoms. Can footings be developed for support of 
submerged structures, so that such structures are prevented from moving 
about? The combination of abilities in soils and structures is of growing 
importance in ocean research. 
19. Study how the principle of flotation can be used to help supportlarge 
structures founded in seas or bays. 
The only large structure built usi;ng this principle is Pier 57 in New 
York City on the Hudson River.. Here three huge boxes were floated into 
position; temporarily sunk onto ·previously positioned piles; and~ when the 
superstructure was built onto the boxes, ~the 'water: was pwnped·•, 
out so that the weight of the pier was carried 15 per cent by the piles, and 
85 per cent by the flotation of the hollow boxes. This principle could be used 
for bridge piers, "Texas Towers"; or other ocean structures. Items 17, 18, 
and 19 are of primary interest to Professor Clarke since they are all capable 
of providing thesis topics to OE graduate students. 
20. Deep Sea Clay Behavior 
The conditions of clay sedimentations in deep ocean regions differ 
appreciably from those on land. The effect of extremely slow sedimentation, 
organic derived percentage, precipitates, degree of cementation, and extreme 
hydrostatic pressures and temperatures on the behavior of clay under external 
load conditions may also vary considerably from land clays. Some areas 
of study are: 
continued-
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(a) Primary and secondary compression of deep sea clays under 
static load with particular emphasis on the effect of very high 
hydrostatic pressures. 
(b) Ocean bottom currents may produce oscillatory motion on under-
sea structures founded on the bottom. A program involving the 
development of a cyclic loading system and the response of deep 
sea clays to long term cyclic loads is planned. 
21. Effect of Temperatures on Soil Properties: 
Laboratory tests on soils are conducted at temperatures considerably 
above those normally encounted in the ocean depths. The temperature difference 
may have an appreciable effect on the behavior of cohesive bottom sediments 
as compared to the laboratory observed behavior. 
A systematic study on temperature effects should disclose the degree 
of changes in behavior. Study would include effects on commonly used soild 
constants such as the consistency limits, and on soil mechanics tests such as 
consolidation, shear strength, permeability, etc. Tests should be conducted 
on natural sediments and on artificial soils with controlled mineralogical and 
mechanical characteristics. 
22. Effect of Marine Environment on Land Derived Clays: 
Study the changes which occur when clay materials are transferred to 
a marine environment. This may include ion exchange, possible structural 
changes, effect of organic material present, effect of time in suspension on 
the final sediment characteristics, and formation of cements in the sediment 
fabric. Studies would be conducted first on essentially pure clay minerals, 
and progress to natural soils. Items 20, 21, and 22 are of primary interest 
to Professor Nacci who is responsible for much of the soil mechanics test 
facilities of Civil Engineering. · 
23. Adsorption Isotherm Studies: 
Study the adsorption and clisorption of water vapor {and possibly other 
gases and vapors), at constant temperature, on the surface of pure clay 
minerals and natural soils. Adsorption and disorption data will provide addi• 
tional knowledge of the nature of the first few molecular layers of water assoc• 
iated with a clay. Application of adsorption theories will allow determination of 
the heat of adsorption and of specific surface areas. The free energy changes 
accompanying adsorption and disorption can be evaluated. 
Previous work has been done {Roderick & Demirel), in conjunction 
with x-ray diffraction studies, on pure Na-montmorillonite, a swelling clay. 
The theory developed allows assignment of a defin.;te portion of the free energy 
change to the hydration and swelling between internal surfaces, the remainder 
of the change is due to hydration of external surfaces. Continuing the studies 
with a non-swelling illite or haolinite would provide additional evidence to 
either support or disclaim the theory developed. Studies with other swelling 
continued-
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9. 
clays would advance the knowledge of the effect of different cations on the 
behavior of clay-water systems. Studies with natural soils should indicate 
how the ~ories developed can be applied to natural systems. 
24. Investigation of Sediment Properties: 
A continuing study of deep sea cores is underway to (1) determine 
significant engineering properties, (2) evaluate degree of disturbance during 
sampling and transit operations and~ {3) relate laboratory acoustic properties 
to in situ values. A clay fabric structure has been postulated to account for 
the behavioral pattern and laboratory clay samples sedimented to simulate 
the behavior of natural deep sea clays.. Professor Nacci is leading this 
continuing effort with the support of the Navy Underwater Sound Laboratory 
in New London. 
25. In Situ Measurements 
The prediction of sea bottom bearing capacities, resistance to pene• 
tration, adhesion properties, etc., may best be studied by some type of in 
situ test. A type of penetrometer, (bearing capacity device) -that would 
allow pressure and settlement recordings is contemplated. The unique feature 
would be the ability to control stress application for immediate or long term 
strength values resulting in the determination of both undrained and drained 
strength parameters and compressibility properties. This study is of interest 
to both soils people and the underwater acoustics people. New funding is likely 
for this work. 
26. Relationships between mass physical and structured properties and 
elastic wave propogation of marine sediments, 
Many agencies are interested in the in situ acoustic properties of 
saturated marine sediments. They require laboratory investigation of sound 
velocity and acoustic energy loss of the sediments as functions of their 
physical properties. Oceanographers are investigating the propagation of 
sound in ocean sediments to determine the thickness and the amount of consol-
idation of the deep sea layers .. Although no work has been done to correlate ''\, 
acoustical and structural properties of artificial marine sediments, consider• 
able work has been done seperately on these properties •. Skempton and 
Wortherly (1952 Geotechnique) worked on the properties of natural marine 
clays. Bjerrum (1954 Geotechnique) found relationships concerning the 
structural properties of clays. The shear strength of clays has been extensive-
ly studied by Tersaghi (1936), Bjerrum (1954), Skempton (1954), Lambe (1958) 
and Henkel (1960). Laughton (1957 Geophysics) studied sound propagation in 
ocean sediments. Shumway (1960 Geophysics) studied sound speed and adsorp ... 
tion of marine sediments. Sutton -(1957), McDonald (1965), Cole (1964) and 
Menotti (1964) also studied the acoustic properties of marine sediments. The 
success of this laboratory investigation will no solve all the problems con-
continued -
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cerning acoustic properties of marine sediments but it will eliminate a few 
variables and provide a stepping stone for further exploration. 
27. Power Systems 
System studies of power systems for applications from small unmanned 
research packages to manned platforms, vehicles and cities. Research on 
components of conventional and novel power systems including energy sources, 
conversion devices and special heat-transfer and fluid mechanics aspects. 
28. Propulsion Systems 
System studies of propulsion systems for applications from one-man 
vehicles to multi-manned personnel research vehicles, cargo vehicles, etc. 
Underwater and surface applications to be considered .. Research on compo-
nents of conventional and novel propulsion systems including thermodynamic. 
heat-transfer and hydrodynamic aspects. 
29. Desalination Systems 
System studies of desalination processes. Consideration of ene:rgy 
soul"ces, coupling with conventional power plants, overall economic aspects, 
etc. Research on components and processes for conventional and novel 
desalination systems including two-phase flow, heat-transfer, and fluid 
mechanics aspects, membrane processes, etc. 
30. Environmental Control Systems 
System studies of environmental control and life support systems for 
applications from one man to multi-manned situations. Research on compo .. 
nents and processes for pressure, temperature, humidity and contamination 
control. 
31. Integrated System Concepts 
Studies of integrated ocean engineering systems considering energy, 
life support, transportation, communication, structural, propulsion, etc. 
requirements. Studies include research, mining, construction, data 
acquisition, fishing projects. 
32. Hydrodynamics and Fluid Mechanics 
Problems in oceanographic hydrodynamics. Analytical and experi• 
mental studies in boundary layer and underwater current flows, wave motion, 
etc. Problems also drawn from propulsion hydrodynamics .• Fluid mechanics 
problems from general underwater systems .. 
continued ... 
11. 
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3 3. Instrumentation 
Analysis and experimentation on new and existing instrumentation for 
oceanographic and ocean engineering applications including pressure, temp-
erature, salinity, depth, current velocity and direction, etc. 
34. Irreversible Thermodynamics 
Examination of ocean related processes having aspects of irreversible 
thermodynamics such as diffusion, etc. 
35. Heat-Transfer Processes 
Analytical and experimental studies of heat-transfer processes related 
to power, propulsion, desalination and environmental control, food processing, 
etc. , applications. 
36. Desalination ...... Scale Reduction 
The principal area being studied at present is scale reduction in 
distillation type water conversion processes. 
The principle of the proposed scale method depends on the evaporation 
of sea water in an organic medium such that calsium sulfate would have a 
normal rather than inverted solubility behavior and thus would not tend to 
deposit on the heating surfaces. Also by direct contact between the water 
and the heat transfer liquid, considerable improvement in heat transfer rates 
should be effected. 
The experimental work may be separated into four main parts: 
(1) Determination of relatively non .. volatile organic compounds 
which produce inversion of calcium sulfate to normal tempera-
ture -solubility behavior. 
(2) Determination of the solubility of calcium sulfate in aqueous-
(selected) organic solutions at various temperatures. 
(3) Determination of the solubility of calcium sulfate in sea water• 
(selected) organic solutions at various temperatures. 
(4) Construction and operation of a stainless steel pilot-plant 
evaporator to demonstrate reduction or elimination of scaling 
in continuous evaporation of sea water. 
The first three phases of this study are being conducted under a grant 
from the Office of Water Resource Research.. The fourth phase could become 
a separate proposal upon successful completion of the earlier phases. 
continued-
12. 
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37. Desalination--Recovery of Chemicals from Concentrated Sea Water 
The cost of fresh water by desalination could be reduced by recovering 
chemicals from the concentrated effluent. However, in order to effectively 
study this effluent, methods must be developed to analyse the solution for the 
chemicals of interest. An evaluation of methods has been completed. Pro-
cedures have been developed for quantitative analysis of several elements. 
Solubility data has been collected for magnesium, calcium, sodium, and 
potassium._ This work is not supported by outside sources. 
38. Control of Copper in Water 
It has been observed that fresh soft waters react with solid metallic 
copper (for example, copper tubing) yielding a soluable corrosion product. 
Under certain conditions the solubility becomes alarmingly high and serious 
after effects may develop. It is essential that the mechanisms of solubility 
should be well understood and that effective mechanisms for its control 
should be developed. This work is ;: currently being investigated under a 
project sponsored by the Office of Water Resources Research and the first 
phases are well underway. It is hoped that this project may be expanded so 
that related phenomena may be explored as well. 
39. Analysis of Trace Elements in Water 
Ion exchange procedures are being developed for concentrating natural 
radio elements from large samples of water. In addition to standard column 
techniques, ion exchanger loaded papers are being developed. Atomic absorp-
tion spectrophotometry, X-ray fluorescence spectrophotometry, and alpha, 
beta and gamma ray spectrometry are being used for analysis. Some of these 
methods will be useful for the analysis of other trace elements. This work 
is partially supported by the Office of Water Resources Research~ 
13. 
LABORATORY FACILITIES 
Much of the laboratory facilities of the College of Engineering are use-
ful for ocean-related research through the cooperation of all of these depart-
ments. The facilities have been made available to the Ocean Engineering 
Department and some of the more pertinent facilities will be listed. 
1967) 
1. In Mechanical Engineering {Wales Hall) 
· a) Hydraulic Laboratory - 3000 GPM capacity 
b) 40 foot water channel 
c) IRD Vibration analyzer 
d) Flow Corporation Random Signal Correlator 
e) MB Dynamic Shaker 
f) Low speed wind tunnel (under construction) 
g) Ge.ophysical Hydrodynamic Rotating Basin 
h) Tektronix Storage Oscilloscope 
i) Hot Wire Anemometer 
2. In Electrical Engineering {Kelley Hall) 
a) Underwater Acoustic Model Tanks 
1. 4' x 41 x 121 long 
2. 2-1 /2' x 2-1/21 x 61 long 
t) Five axis tank transducer positioning servo system 
c) Wave generating fans for model tank 
d) B and K level recorder with polar pattern plotter 
e) PDP-5 Digital Computer 
f) Analog -to ·Digital Data Converter 
g) Continuous 35mm. movie scope camera 
h) 7 -channel data tape recorder 
i) 14-channel oscillographic recorder 
j) Dark room for photographic data processing 
k) A collection of underwater acoustic transducers 
1) A large number of oscilloscopes, amplifiers, pulse generators 
and other electronic equipment 
3. In the new Engineering Research building (to be completed early 
a) Roughly half of the first floor of this building was designed 
for underwater acoustics research facilities 
b) A twelve-fo.ot diameter round water tank recessed into the 
floor of the main laboratory room 
c) A direct connecting tunnel from the new lab to the old under-
water acoustics lab in Kelley Hall 
4. In Industrial Engineering (Gilbreth Hall) 
a) Ultrasonic facilities for non-destructive inspection 
b) Friden flexowriter for numerical programming 
c) Numerical Control Machines & Systems 
d) Machinability laboratory 
e) Surfindicator profilom.eter 
continued .. 
LABORATORY FACILITIES - continued 
f) Measurement standards, cage blocks, etc. 
g) Climatically controlled metrology laboratory 
h) Optical comparator 
i) _T_oolmaker Micro-comparator 
j) Human Engineering Laboratory 
k) Electroradiocardiotachometer 
5. Chemical Engineering (Crawford Hall) 
a) Subcritical Reactor, Nuclear Chicago, Model 9000 
b) Analog Computer, Applied Dynamics Model PP32 
14. 
c) Multi-channel Analyzer_, Technical Measurements Corporation, 
Model 402C and Model 102 
d) X-Ray Diffraction Unit, General Electric Model XRD/SS 
e) Emission Spectrograph, Baird Atomic 3-meter 
f) Metallograph, Leitz Panford Research 
g) Gas Chromatograph, F&M Model 300 
h) Nuclear Laboratory, equipped with various types of equipment 
for detecting and counting nuclear radiation 
i) Metallurgy Laboratory, fully equipped to study metal structures, 
corrosion_, etc. 
j} Fuels Laboratory, equipped to analyze water, coal, gasoline, 
oil and fuel and flu gases 
k) Boiling Heat Transfer Lab, includes electrical and high speed 
photographic equipment to study nucleate and film boiling 
6. Civil Engineering (Bliss Hall) 
a) Soil Mechanics Laboratory, control stress dynamic load 
systems 
b) Triaxial Sonoscope 
c) Triaxial sheer apparatus 
d) Consolidation apparatus 
e) Radiograph 
f) Sanitary Lab# gas chromotograph 
g) Spectrophotometer, electric balances, autoclave, constant 
temerature bath, centrifuges 
h) Miscellaneous microscopes, incubators, gas analysis 
apparatus, water stills, PH meters, etc. 
i) X-Ray refractometer 
7. Various other facilities are available for graduate studies. 
The Computer Laboratory and the Water Resources Center are located 
on the main campus. The Computer Laboratory contains: 
continued-
15. 
LABORATORY F ACILITlES -continued: 
1) A disc oriented 128K, IBM 360 Model 40 Digital Computer 
2) A remote teletype console to the IBM 7094 at M. I .. T. 
3) IBM 1050 and 2260 remote consoles for the IBM 360 
4) A 7 -tape, 40K IBM 14iO Digital Computer 
The computer has been programmed for an Information Retrieval 
System for the Aquatic Sciences. In addition, the laboratory 
provides consulting assistance in numerical methods, statistical 
computations and data processing for faculty and graduate 
students. The Water Resources Center coordinates and sponsors 
federal research on fresh water. 
The Narragansett Bay Campus houses the facilities of the Graduate 
School of Oceanography, The Northeast Shellfish Sanitation 
Research Center, The Water Quality Criteria Research 
Laboratory, The Sports Fisheries Research Laboratory and the 
R. I. Nuclear Science Center. 
8. The research activities and graduate course offerings of the 
departments of Mathematics, Physics, Biology, Zoology, and 
Chemistry are of considerable importance to the Ocean Engineering 
graduate program. Many of the graduate course offerings of these 
departments could, under suitable conditions, be applicable to the 
program of studies of Ocean Engineering students. 
LIBRARY RESOURCES IN THE OCEAN ENGINEERING AREA AT THE 
UNIVERSITY OF RHODE ISLAND 
16. 
Ocean Engineering involves each of the classic departments in the 
College of Engineering. For this reason. the book collections appropriate 
to Ocean Engineering are very broad. In particular, Mechanical Engineering, 
Electrica.l _Engineering, and Chemical Engineering all have Ph. D. programs, 
and much ~llort has gone into the building of book and periodical collections. 
In addition to the main library, the Graduate School of Oceanography has its 
own special library wherein substantial book and periodical collections are 
available in the ocean sciences appropriate to Ocean Engineering. 
Because of the size of the holdings in Engineering and in the Graduate 
School of Oceanography, no attempt will be made to write a comprehensive 
list o£ all periodicals that are available. It is quite apparent, however, that 
the library facilities presently available to Ocean Engineering faculty and 
graduate students are more than adequate for the for seeable future. 
17. 
NAME: 
George A. Brown 
BORN: 
Melrose, Massachusetts, April 15, 1929 
RANK: 
Professor of Mechanical Engineering 
EDUCATION: 
Public Schools, Somerville, Massacusetts 
M.I.T. -S.B._ andS.M .. -1952 
M.l. T. - SC. D. - 1960 
PROFESSIONAL EXPERIENCE 
Consultant to U.S. Naval Underwater Ordnance Station, Newport, Rhode 
Island, . on torpedo propul:sion proble.ins. Smc.e 19.5.8 respoirsible 
for direction of research program on turbine back-pressure 
reduction devices for deep-running torpedos. Primarily study 
of condensing ejector (condensuctor) for this purpose 
1950 -present 
Advisor to u.s .. Army Quartermaster Research Center, Natick, Mass •. 
on ejectors. 1960-present 
Member, Steering Committee, Mechanical Engineering Laboratory 
Projects, National Science Foundation and Commission on 
Engineering Education.. 1961-1962 
Member, Evaluation Panel on Science Teaching Equipment Development 
Program, National Science Foundation. 1963 
Member, Evaluation Panel on the Future Uses of Liquid Metal MHD 
Power Systems~ Power Branch, Office of Naval Research .• 1963 
Guest Lecturer, Summer Institute on Effective Teaching for Young 
Engineering Teachers, Pe,nnsylvania State University. 1963 
Member, Laboratory Education Development Committee, Commission 
on Engineering Education. 1963- present 
Member, Committee K·6, Experimental and Computational Techniques, 
ASME Heat Transfer Division. 1963-present 
Consultant to Social Studies Group at Educational Services Inc. Con-
cerned with the field-of power, its history and general social 
implications. Special concentration on the Nineteenth Century. 
1964-present 
Rapporteur, Session IVC, Liquid Metal MHD Converters, International 
Symposium on MHD Electrical Power Generation, Paris. 1964 
Advisor to Argonne National Laboratory, Chicago, on liquid Metal MHD 
Program. 1964-present 
Member, AIAA Underwater Propulsion Committee. 1965 
Professor of Mechanical Engineering, URI. 1966-present 
Continued-
Brown--Continued 18 •. 
PUBLICATIONS: 
"Experimental Velocity Profiles for Adiabatic Supersonic Flow of Air 
in a Tube," by J. Kaye, G. A. Brown and J. J. Dieckmann, 
Journal of the Aeronautical Sciences, Vol. 21, No. 3, 1954. 
"Experimental Velocity Profiles for Supersonic Flow of Air in a Tube 
With and Without Heat Transfer," by J .• Kaye, G.A. Brown, 
J .. J. Dieckmann and E.A. Sziklas, Proceedings of the Second 
u.s. National Congrees of Applies Mechanics, PP• 787-792, 1954. 
"Simultaneous Measurements of Velocity and Temperature Profiles for 
Adiabatic Supersonic Flow of Air in a Tube, 11 by J. Kaye, G.A. 
Brown, J.C. ¥/estmoreland and E.F. Kurtz, Jr.,. Journal of 
the Aeronattical Sciences, Vol. 22, No. 8, 1955. 
"Heat Transfer Measurements in an Inexpensive Supersonic Wind 
Tunnel. Part 11- Results for a Laminar Boundary Layer Based 
on a Two-Dimensional Flow Model, 11 by J. Kaye, and G. A. 
Brown, Trans. ASME, Vol. 22, No. 3, 1955. 
"Heat Transfer Measurements in an Inexpensive Supersonic Wind Tunnel. 
Part I .. Apparatus and Results for a Laminar Boundary Layer 
Based on a Simple One-Dimensional Flow Model, 11 by J. Kaye, 
J.H. Keenan, G. A. Brown and R.H. Shoulberg, Trans. ASME, 
Vol. 22, No. 3, 1955. 
"Preliminary Results of Measurement of Effects of Diffusion of Helium 
into the Laminar Boundary Layer of a Supersonic Flow of Air 
in a Tube at Mach 5," by s. W. Gouse, Jr., G.A. Brown and 
J. Kaye, Journal of the Aero/Space Sciences, Vol. 26, No. 8, 
1959. 
"Some Effects of Injection of Foreign Gases in a Decelerating Laminar 
Boundary Layer in Supersonic Flow," by s. W. Gouse, Jr., G.A. 
Brown and J. Kaye, Journal of the Aerospace Sciences, Vol. 29, 
No. 10, 1962. 
"Condensuctor; A Back Pressure Reduction Device, 11 (CONFIDENTIAL) 
by G.A. Brown and J. Sirmalis, Presented at the Annual Meet-
ing of the American Rocket Society, Los Angeles, California, 
November, 1962; Also TM 288 u.s. Naval Underwater Ordnance 
Station, Newport, Rhode Island, December 1962. 
11 The Reduction of Aerodynamic Heating by Slot Injection of Helium 
Into an Air Stream, II by c.A. Kemper and G. A. Brown, Sym-
posium. on Dynamics of Manned Lifting Planetary Entry, John 
Wiley and Sons, Inc., pp. 790-840, 1963. 
"Liquid Metal Magnetohydrodynamic Power Generator Utilizing the 
Condensing Ejector", by W .D •. Jackson and G.A. Brown, Patent 
Disclosure, M.I. T., October 15, 1963. 
"Modern Developments in Laboratory Education,'' by G. A. Brown, Pro-
ceedings of th.e Fourth Annual Summer Institute on Effective 
Teaching for Young Engineering Teachers, The Pennsylvania 
State University, September, 1963. 
Continued -
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Brown .. Continued. 
"MHD Power Generation with Liquid Metals," by G.A. Brown, K.S .. Lee 
W. D. Jackson and M.H. Reid, Fifth Symposium on Engineering 
Aspects of Magnetohydrodynamics, M.I. T., April 1-2, 1964. 
"An Analytical and Experimental Investigation of a Condensing Ejector 
with a Condensable Vapor, 11 by J. Miguel and G. A. Brown, AIAA 
Paper 64-469, July 1964. To appear in AIAA Progress Series 
Volume on Torpedo Propulsion. 
"A Liquid Metal MHD Power Generation Cycle Using a Condensing 
Ejector, 11 by G.A. Brown and K.S •. Lee, Paper No. 60, Interna-
tional Symposium on Magnetohydrodynamic Electric Power 
Generation, Paris, France, July 1964. 
"Space Vehicle Generation Systems with Liquid Metal MHD Generators," 
by W .D. Jackson and G. A. Brown, 15th International Astro ... 
nautical Conference, Warsaw, Poland, September 1964. 
"A Survey of the Velocity of Sound in Two ... Phase Mixtures, 11 by S. W. 
Gouse, Jr. and G.A. Brown, ASME Paper No. 64WA/FE-35, 
ASME Annual Meeting, 1964. To appeal in Trans. ASME. 
"Weight Optimization of Nuclear Turboelectric Space Power Systems in 
the Power Range from o. 1 to IOOMW," by G.A. Brown and 
D.L. Jones, Technical Report, Institute of Naval Studies, Cam• 
bridge, Mass. In Preparation. 
"Two•Phase Choking in Liquid Jet Pumps, 11 by G .• A. Brown and J. 
Murdock. To appear in Trans~ ASME. 
"Optimization of Large Payload Nuclear Rocket Performance,'' by G.A. 
Brown and J.D. Christie. To appear in AIAA. 
"Experimental Engineering", by G.A. Brown and K.R. Wadleigha . 
Book in preparation for Prentice-Hall Co. 
NAME: 
BORN: 
RANK.: 
Henry Campbell 
Boston, Mass., May 28, 1915 
Professor of Civil and Sanitary Engineering 
Chairman. Department 'of Civil Engineering 
20. 
EDUCATION: 
B.s., G. E., Northeastern University, 1938 
M.S., S. E., Harvard Graduate School of Engineering, 1940 
Program of advanced study and research at M.I.T., during 1957-1958 
PROFESSIONAL EXPERIENCE: 
Field of Specialization: Sanitary Engineering 
Design Engineer, Metcalf and Eddy, Consulting San. Engrs., 
Boston, Mass. , 1940-1942 
District Engineer, Massachusetts Dept. of Public Health, 1943 
U.S. Army, Sanitary Corps, 1st Lieut., 1943-1946 
University of Rhode Island, 1946 to present 
Special consultant to Water Pollution Control Section. N. E. Drainage 
Basin, U. S. Public Health Service, 1951 
Consultant to industry on waste disposal problems 1951 through 1956 
Director of Study of Waters of Narragansett Bay, U. s. Public Health 
Service, summer, 1959 
Special consultant to Charles A. Maguire and Assoc., Consulting 
Engrs., Providence, R. I. - 1960 to present. 
Study of Pollution capacity of Pawtuxet River, R. 1. 
Study of Water Quality of Mystic .River, Mass. 
Design of Activated Sludge Sewage Treatment Plant, Warwick, R. I. 
Senior Sanitary Engineer, U. s. Public Health Service Reserve 
Participated in" Year in Industry" program sponsored by Engineering 
Department, E. I. DuPont deNemours Co., Sept. 1962 -
September 1963 
Participant in Institute for Biological Treatment of Waste Waters. 
Manhattan College, Summer,- 1964. Fellowship granted by 
U.s. P.H.S. 
Participant in NSF sponsored Summer Institute on Water Resources. 
Utah State University, June thru August 1965 
RECENT RESEARCH PUBLICATIONS 
"Survival of Salmonella Typhosa During Anaerobic Digestion II." 
"The Mechanism of Survival," Harold E. Langley, Ross E. McKinney 
and Henry Campbell, Sewage and Industrial Wastes, 31, 23(1959) 
continued-
Campbell-continued: 
SCIENTIFIC and PROFESSIONAL SOCIETIES: 
National Society of Professional Engineers 
American Society of Civil Engineers 
Boston Society of Civil Engineers 
Providence Engineering Society 
American Society for Engineering Education 
American Sanitary Engineering Intersociety Board 
N. E. Water Works Association 
N. E .. Air Pollution Society 
Tau Beta Pi 
Sigma Xi 
Phi Kappa Phi 
21. 
22. 
NAME: 
Charles Bernard Clarke 
BORN: 
Wakefield, R.I., September 12, 1918 
RANK: 
Associate Professor of Civil Engineering 
EDUCATION: 
B.S., C. E., University of Rhode Island, 1940 
M.s.~ C. E., University of Illinois, 1947 
Advanced study toward Ph. D. at University of Illinois, N. S. F. Fellow, 
1959-1960. University of Connecticut, 1961-1962 
PROFESSlONAL EXPERIENCE: 
Field of Specialization: Structural Engineering 
Design of 56 highway bridges on Route I-95 during 1957 while on leave 
from U.R.l •. 
Part-time consultant on structural design to consulting engineers: 
Charles A. Maguire and Associates, firm of Wayne Allison. 
1952 through 1962. 
Lt ... Colonel, U. S. Army Reserve 
RECENT RESEARCH PUBLICATIONS: 
"P la&tic· Design of Welded Girders," Engineering New Record, 
July, 1963 
"Selection of Welded Plate Girder Sections for Plastic Design," 
University of Rhode Island, Division of Engineering Research 
and Development Bulletin, August, 1963 
SCIENTIFIC and PROFESSIONAL SOCIETIES: 
Am. Soc~ of Civil Engrs., Chairman, National ·(J:lmm. 
American Concrete Institute 
Society of Military Engineers 
American Association of University Professors 
Sigma Xi 
Reserve Officer's Association 
CURRENT RESEARCH: 
"Investigation of Circular Arc I-Beam Highway Bridge," sponsored 
by U. S .. Bureau of Public Roads and R.I. Dept. of Public 
Works 
23. 
NAME: 
Rodger B. Dowdell 
BORN: 
Portsmouth, N. H., March 18, 1925 
RANK: 
Associate Professor of Mechanical Engineering 
EDUCATION: 
B.E .. , Yale University, 1945 
ScM. , Brown University, 1952 
Ph. D. Colorado State University, 1966 
PROFESSIONAL SOCIETIES: 
American Society of Mechanical Engineers, Past Chairman, Providence 
Section, Past Chairman - Region I Student Section Committee, 
Past Chairman .. Region I Professional Division Committee; 
Research Committee on Fluid Meters, member of nine 
subcommittees. 
PROFESSIONAL ACTIVITIES: 
Delegate from ADM at three international meetings on Flow 
Measurement 1962, 1963, 1964,. 
EMPLOYMENT! 
Instructor, Brown University, 1948-51 
Supervisor of Research and Development, B-1-F Industries, Providence, 
R. 1., 1952-60 
Associate Professor and Chairman of Mechanical Engineering, 
University of Bridgeport, 1960-66 
Associate Professor, University of Rhode Island, 1966-
TEACHING EXPERIENCE: 
Fluid mechanics, engineering math, heat transfer, thermodynamics 
PUBLICATIONS: 
"Unsteady Flow Through Propeller and Turbine Type Meters, 11 by 
R. B. Dowdell. Trans. ASME V75, 1953. 
"The Dall Flow Tube, 11 by R. B. Dowdell. Instruments and Control 
Systems, V 33, 1960. 
AREA OF RESEARCH INTEREST: 
Fluid mechanics, especially turbulence, and instrumentation as 
applied to ocean engineering. 
NAME: 
24. 
Robert S. Haas 
BORN: 
Milwaukee, Wisconsin, January 10, 1925 
RANK: 
Associate Professor of Electrical Engineering 
EDUCATION: 
B.E~ D., Marquette University 
M.s., Northeastern University, 1965 
PROFESSIONAL SOCIETIES: 
Tau Beta Pi 
Eta Kappa Nu 
Sigma Xi 
American Institute of Electrical and Electronic Engineers 
PROFESSIONAL ACTIVITIES: 
Consultant, Plastic Wire and Cable Co., Jewett Cityy Conn., 
1953-54 (3mo.) 
Consultant, General Dynamics, Elec;ur.ic Boat ·Division, Groton, Conn., 
1956-62 
Consultant, Engineering Products and Specialties, Inc., Pawtucket, 
R. I., 1956-present 
Consultant, Paige Industries, Sightmaster Corp. , Providence, R. I., 
1958-60 
Expert witness, for Weintraub, Rosenstein, & Levin, Providence, R. I., 
1965-present 
EMPLOYMENT: 
Instructor of Electrical Engineering, U .. R.I., 1948-52 
Assistant Professor of Electrical Engineering, U.R.l., 1952-59 
Associate Professor of Electrical Engineering, U. R.I., 1959-
TEACHING EXPERIENCE: 
Courses in electrical engineering since 1948 
GRADUATE STUDENTS: 
Number completed M.S. 3 
Number of current students 3 
PUBLICATIONS: 
"A Deep- Water Model of the Flooded Cylindrical Radiator," by R. S. 
Haas and .F. H. Middleton. Presented at 65th Meeting of the 
Acoustical Society of America, N. Y., 1963 
continued-
25. 
Haas- continued: 
"Iteration Techniques in Computer Study of Flooded Cy'Iindrical 
Radiator," by R. S. Haas and F. H. Middleton. Presented at 
67th Meeting of the Acoustical Society of America, N. Y., 1964 
AREA OF RESEARCH INTEREST: 
Electronic circuit design, current measurements in electrolytic 
processes, instrumentation and control, computer circuitry and 
application. 
Z6. 
NAME: 
Warren M. Hagist 
BORN: 
Philadelphia, Pa., February Z3, 19Z6 
RANK: 
Associate Professor of Mechanical Engineering 
EDUCATION: 
B.S., University of Pennsylvania 
M.S., Harvard University 
Master of Engineering, Harvard University, 1961 
PROFESSIONAL SOCIETIES: 
American Society of Mechanical Engineers, 
American Society for Engineering Education 
U .. S. Naval Institute 
American Association for the Advancement of Science 
PROFESSIONAL ACTIVITIES: 
Consultant, Superior Heating Co. , 1958 
Consultant, Lovett Aluminum Products Corp., 1963 
Consultant, Providence Gas Co. , 1963 
EMPLOYMENT: 
Teaching Fellow, Harvard University, 1950-51 
Assistant Professor, University of Rhode Island, 1951-58 
Piping Design Engineer, Electric Boat.Division, General Dynamics 
Corp., 1956, 1957 (June-Sept.) 
Associate Professor of Mechanical Engineering, University of Rhode 
Island, 1958-present 
TEACHING EXPERIENCE: 
Courses in mechanical engineering, fluid mechanics 
GRADUATE STUDENTS: 
Number of current students - Z 
Number completed M.S. Z 
Number publications of graduate students 1 
REPORTS: 
"Solution of Pipe Networks by D. C. Analog Methods," report to the 
Electric Boat Division, General Dynamics Corp., August 7, 1957. 
"The Calculation of Pressure Drops and Pipe Sizes for Steady Flows, 11 
report to Piping Design Department, Electric Boat Division, 
General Dynamics Corp., August 15, 1957 .. 
continued-
27. 
Hagist-continued 
"Design of Piping Systems by Digital Computer," report to Piping 
Division, Electric Boat Division, General Dynamics Corp., 
August, 19 57. 
"Report of Storm Window Air Infiltration Test," to Lovett Aluminum 
Products Corp. , 1963. 
RECENT AND CURRENT RESEARCH SUPPORT: 
Water Resources, t'Effect of Obstruction on the Aeration of Flowing 
Sta-e'ams,u $1.1, 98Ei, ·1965 -67. 
U.S.N .. Underwater Sound Lab, "Hydrodynamic Mass and Damping 
Coefficients for Towed Bodies.," $8, 985, August 1, 1965-
August 31, 1966. 
U.S. Navy, "Hydrodynamic Mass Effects of Suspended Bodies 
Oscillating in a Viscous Fluid," $8, 396, September 1, 1965-
September, 1966. 
u.s. Navy, "Hydrodynamic Mass Determination, II n. 894, December 
4, 1963- August 31, 1964. 
28. 
NAME: 
Richard F. Hill 
BORN: 
Ashaway, R. I., September 30, 1933 
RANK: 
Professor of Ocean Engineering 
EXPERIENCE: 
Engineer, Bryant Electric Co., Bridgeport Ct., Summer 1954 
Engineer (part-time), Cable Electric Co., Providence, R. I., 9154 to 
6 I 55 and 11 I 55 to 8 I 57 
Engineer, Lockheed Missile Systems Div., Van Nuys, Calif., 7/55-8155 
Engineer, Bell Telephone Labs, N. Y., N. Y., 8155-10155 
Teaching Assistant in E. E., URI, 1955156, 1956157 
Instructor of E. E., University of Wisconsin, 9157 to 6/59 
Research Engineer, U. S. Navy Underwater Sound Laboratory, New 
London, Ct. , Summer 19 60 
Assistant/Associate Professor of Electrical Engineering, URI, 1960-65 
Manager of Electro-Acoustic Systems Department, Ocean Sciences 
Division, Litton Systems, Inc., Silver Spring, Md., 1965-66 
Professor of Ocean Engineering and Director of the Institute of Ocean 
Technology, URI, 1966 to present 
PROFESSIONAL ACTIVITIES: 
Marine Technology Society, Institute of Electrical and Electronic Engin-
eers, Acoustic Society of America, American Society for Engineer-
ing Education, Sigma Xi, Tau Beta Pi, Eta Kappa Nu. 
PUBLICATIONS: 
"Distortion of Underwater Acoustic Signals Reflected from a Time and 
Space Random Surface", {with R. A. D'Antonio), J. of Ac. Soc. 
Am., Vol. 38, No. 5, November 1965. 
"Transinformation of a Binary Underwater Acoustic Communication 
Channel11 , (with A. M. Bhopole), URI Division of Engineering Re-
search and Development Technical Report, May 1965. 
"The Statistical Properties of the Slope of a Wind Driven Surface of a 
Model Tankn, (with J. Willems), URI Division of Engineering Re ... 
search and Development Technical Report, May 1965. 
29. 
NAME: 
Kenneth H. Mairs 
BORN: 
Norristown, Pa., May 17, 1913 
RANK; 
Assoeiate Professor of Metallurgy 
EDUCATION: 
B.S., Metallurgy, Penn State, 1934 
M.S., Metallurgy, Penn State, 1935 
Met. E., Metallurgical Engineering, Penn State, 1950 
U.S.A.E.C., Summer Institutes, Iowa State University, 1957-1958 
University of Washington, 1962 
EXPERIENCE: 
RCA Manufacturing Co., Harrison, N. J., 1935-38 
Technical Service Division, American Cyanamid Co., Stanford, Conn., 
1938-41 
Ordnance Manufacturing Division, U. S. Navy, Newport, R. L .. 1941-46 
Fellow, Mellon Institute, Pittsburgh, Pa. , 1946 
Assistant Professor of Metallurgy, 1946-52 
Associate Professor of Metallurgy, 1952 -present 
PROFESSIONAL ENGINEER: 
Registered in Rhode Island 
MEMBER: 
American Institute of Mining and Metallurgical Engineers 
American Society for Metals 
FIELDS OF RESEARCH INTEREST: 
Corrosion and Corrosion Control 
CURRENT RESEARCH ACTIVITIES: 
"Control of Copper in Water," Office of Water Resources Research 
Center, February, 19.66- January, 1968, $21,570 
Numerous research investigations into the nature and cause of corrosion 
in metallic materials for industrial concerns, including, especially, 
stress corrosion, oxidation of stainless steels and related materiale 
bright annealing, and liquid metal corrosion. 
RECENT PUBLICATIONS: 
"Alternate Metals for Costume Jewelry," American Jewelry Manuf: 6, 
#10 (1961) 
NAME: 
BORN: 
RANK: 
30. 
Foster H. Middleton 
Detroit, Michigan, December 4, 1922 
Professor of Ocean Engineering; Chairman, Department of Ocean Engin-
eering. 
PROFESSIONAL SOCIETIES: 
Member of Institute of Electrical and Electronic Engineers and profes-
sional groups on Circuit Theory, Ultrasonics and Geoscience. 
Member of Acoustical Society of America, Executive Committee of ASA, 
and Marine Technology Society. 
Member, Sigma Xi, Eta Kappa Nu and Tau Beta Pi 
EDUCATION: 
B. S., University of Michigan, 1947 
Dr. Eng., The Johns Hopkins University, 1959 
EMPLOYMENT: 
U. S. Navy; Engineering Officer, latter two years at sea, 1943-46 
Instructor in Electrical Engineering, Lawrence Institute of Technology, 
Highland Park, Michigan, 194 7-49 
Test Instrumentation Engineer, Ford Motor Co., Dearborn, Michigan, 
1949-51 
Group Leader, Sperry Gyroscope Co., Great Neck, N. Y., 1951-52 
Research project with Dr. W. H. Huggins for the Johns Hopkins Hospi-
tal, Summer and Fall, 1955 
Consultant, Catalyst Research Corp., Baltimore, Md., 1956-57 
Research Staff Assistant, The Joh~s Hopkins University, Baltimore, Md., 
1952-54 and 1958-59 
Instructor of Electrical Engineering, The Johns Hopkins University, 
Baltimore, Maryland, 1954;;;: 58 
Consultant, Martin-Marietta Corp. , Baltimore, Md. , 1958-62 
Consultant, Harris ASW Division of General Instrument Corp., Westwood, 
Mass., 1963 - present-
Professor of Electrical Engineering, University of Rhode Island, 1959 .. 19q6 
Professor of Ocean Engineering and Chairman, Ocean Engineering Dept., 
URI, 1966 .. present 
TEACHING EXPERIENCE: 
Courses in Electrical Engineering sirice 1947 
GRADUATE STUDENTS: 
Number completed M.S. - 12 
Number current students - 14 
continued-
31. 
Middleton - continued: 
PUBLICATIONS 
"A Rippled Boundary Acoustic Experiment", (with N. C. Yen). Presented 
at 63rd Annual Meeting of the Acoustical Society of America, New 
York, N. Y., 1962 
"A Deep-Water Model of the Flooded Cylindrical Radiator", (with R. S. 
Haas). Presented at 65th Meeting of the Acoustical Society o{ 
America, New York, N. Y., 1963 
"Underwater Surface Wave Propagation, and Associated Radiation", (with 
M. P. Feder). Presented at 65th Meeting of the Acoustical Society 
of America, New York, N. Y. 
"Surface Waves in a Fluid-Solid Interface Near a Discontinuity", (with 
T. Yip). Presented at 66th Meeting of the Acoustical Society of 
America, University of Michigan, Ann Arbor, Mich., 1963 
"Iteration Techniques in Computer Study of Flooded Cylindrical Radiators", 
(with R •. S. Haas). Presented at 67th Meeting of Acoustical Society 
of America, New York, N. Y. 1964 
"Model Experiments on Flooded and Air-Backed Cylindrical Radiators", 
(with N. T. Chieu). Presented at 68th Meeting of Acoustical Society 
of America, University of Texas, Austin, Texas, 1964 
110rthonormal Correlation Filters", (with R. H. Wilson). Proceedings of 
22nd U.S. Navy Symposium on Underwater Acoustics, 1965 
"Application of Signal Theory to Target Discrimination11, (with G., Fain), 
Proceedings of 22nd U.S. Navy Symposium on Underwater Acous-
tics, 1965 
"Surface Waves in an Inhomogeneous Liquid Layer", (with F. R. DiNapoli) 
Presented at 69th Meeting of Acoustical Society of America, 
Washington, D._ C. , 1965 
"Surface Wave Propagation in a Continuously Stratified Medium"., (with 
F. R. DiNapoli), The Journal of the Acoustical Society of America, 
Vol. 39, No. 5, 899-903, 19{>6 
"Characterization of High-Frequency Echoes by Orthonormal Filtering", 
(with L.. C. Huff), Presented at the 71 st Meeting of the Acoustical 
Society of America, Boston, Mass., 1966 
RECENT AND CURRENT RESEARCH SUPPORT: 
O. N. R., "Underwater Acoustics", $33, 000/yr. , 4th yr. 
U., S. N. U.S. L., "Underwater Acoustic Propagation", $20, 000/yr .. , 
2nd yr. 
U.S.N. U. W. R. E. S., "Ocean Temp. Gradient and Wave Studies", , .. 
$10, 000/yr., 6th yr. 
AREA OF RESEARCH INTEREST: 
Ocean Engineering, Underwater Acoustics, Signal Processing 
32. 
NAME: 
Vito A. Nacci 
BORN: 
Providence, R. I., May 4, 1920 
RANK: 
Associate Professor of Civil Engineering 
EDUCATION: 
B.S. • C. E .. , University of Rhode Island, 1948 
M.S.,, C. E., Harvard Graduate School of Engineering, 1949 
NSF, Soils Mechanics Institute, University of New Mexico, 1963 
Completed course work toward D. Sc. degree at M. I. T .• , 1963 
CONSULTING EXPERIENCE: 
President: University Engineering Services, Inc., Foundation 
Consultants, Soil Boring Material Testing .. 
Consultant: Castellucci, Galli and Planka, Providence, R. I., C. W. 
Riva Co., Providence, R. I., M.A. Gammino Construction Co., 
Providence, R. I., R. L Department of Public Works 
RECENT IMPORTANT PROJECTS: 
Fox Point Barrier Foundations 
Diamond Hill Reservoir Dam 
Mashapaug Industrial Site 
Rt. 95 Highway Dam (Attleboro, Mass.) 
MILITARY EXPERIENCE: 
U. S. Army Air Corps - First Lt. - Bombardier, 1942-1946. 
RECENT PUBLICATIONS: 
"Investigations of Sediment Properties in Sonar Bottom Reflectivity 
Studies, 11 2nd. Symposium of Military Oceanographers, 
Washington, D. C., May 1965 .. 
"Stabilization of Silty Soils with Portland Cement and Sodium Sulfate, 11 
Engineering Research _and Development, U. R.I .. , 1966. 
CURRENT RESEARCH PROJECTS: 
Shear Strength of Silts 
Stabilization of Silty Soils 
Static and Dynamic Behavior of Soils 
Investigation of Sediment Properties in Sonar Bottom Reflectivity Studies 
Determination of Elastic Soil Properties by Seismic Methods 
continued-
Nacci-continued: 
SCIENTIFIC and PROFESSIONAL SOCIETIES: 
American Society of Civil Engineers, Member R. I. Section. 
National Society of Professional Engineers. 
R. I. Society of Professional Engineers. 
(Sec. , 2nd Vice Pres. , 1st Vice Pres. , President) 
American Society for Engineering Education, Member. 
American Association of University Professors, Member. 
Registered Professional Engineer, Rhode Island. 
American Water Resources Associates, Member. 
33. 
34. 
NAME: 
Charles D. Nash, Jr. 
BORN: 
NewYorkCity, N.Y., May28, 1926 
RANK: 
Professor of Mechanical Engineering 
Acting Chairman of Departrtlent of Mechanical Engineering 
EDUCATION: 
B.S., Yale University, 1949 
M.S., The Ohio State University, 1951 
Ph. D., The Ohio State University, 1959 
PROFESSIONAL SOCIETIES: 
American Society of Mechanical Engineers, American Society for 
Engineering Education, American Institute of Aeronautics and 
Astronautics, Society of Engineering Science, Society for 
Industrial and Applied Mathematics, American Mathematical 
Society, American Society for Testing and Materials, Sigma Xi .. 
PROFESSIONAL ACTIVITIES: 
Book reviews for textbook publishers. 
EMPLOYMENT: 
Mechanical Engineer, Aircraft Armament Engineer, Rocket Design 
Engineer, Ordnance Engineer, Physicist, Rocket Section and 
Ballistics & Terminal Effects Section, Armament Laboratory, 
Wright Air Development Center, Ohio, 1949-54. 
Instructor in Mechanical Engineering, The Ohio State University, 
Columbus, Ohio, 1955-59. 
Engineer, Senior Engineer, Rese'arch Specialist, Structural Development 
Group, North American Aviation, Columbus Division, Columbus, 
Ohio, Summers 1956-61. 
Assistant Professor of Mechanical Engineering, The Ohio State 
University, Columbus, Ohio, 1959-62-. 
Associate Professor of Mechanical Engineering, University of Maine, 
Orono, Maine, 1962-64. 
Research Mechanical Engineer, U. S. Naval Underwater Weapons 
Research and Engineering Station, Newport, R. I., 1964(summer} 
Professor of Mechanical Engineering, University of Rhode Island, 1964-
Summer Faculty Fellowship, Development of Improved Reliability 
Damage Theory for Fatigue Failure, U.R.I., 1965 (summer) 
Consultant on Reliability, Naval Underwater Weapons Research and 
Engineering Station, Newport, R •. I., 1965-
Professor and Acting Chairman, Department of Mechanical Engineering, 
U.R.I., 1966-67. 
continued-
35. 
Nash-continued: 
TEACHING EXPERIENCE: 
Courses in Mechanical Engineering since 1955. 
GRADUATE STUDENTS: 
Number completed M.S. 6 
Number current students 4 
Number publications exclusive of 
co-author ship 2 
PUBLICATIONS: 
"Outstanding Opportunities in Mechanical Engineering." University of 
Maine Brochure. 1962. 
"A Reliability Analysis of Fatigue Failure." Journal of the American 
Helicopter Society. 1964. 
"Fatigue of Self-Healing Structure, a Generalized Theory of Fatigue 
Failure." ASME Annual Winter Meeting, Nov. 1966, New York.. 
ASME Paper No. 66- WA/BHF - 3. 
"Developing Management Acceptance of Reliability Engineering. 11 
ASME Annual Winter Meeting, Nov. , 1966.. ASME Paper 
No. 66- WA/MGT-4. 
REPORTS: 
"Poetic Recognition of the Second Law of Thermodynamics," Mechanical 
Engineering Department Faculty Research Seminar, The Ohio 
State University, 1958. 
"Results of FJ -4/4B Wing Fatigue Crack Inspection, NA59H-367," 
report to North American Aviation, Columbus Division, Columbus, 
Ohio, 1959. 
"Fatiguemanship," Presentation, Annual Conference for Engineers, 
The Ohio State University, 1959. 
11 Fatigue R Factor Relations for Aluminum Alloys, " North American 
Aviation, Columbus Division, 1960. 
"ESA 1474 Fatigue Test Spectra Evaluation Program," North American 
Aviation, Columbus Division, 1961. 
AREA OF RESEARCH INTEREST: 
Biomechanics; Fatigue Failure including Corrosion Fatigue; Thermo-
dynamics and the Origin of Life, a Proposed Fourth Law; 
Applied Mathematics. 
36. 
NAME 
D. Edward Nichols 
BORN: 
Lake George, N .• Y., November 22, 1919 
RANK: 
Professor of Industrial Engineering 
Chairman of Department of Industrial Engineering 
EDUCATION: 
B .. S.,I.E., Syracuse University, 1951 
M.S .. , Ibidq 1952 
Ph. D., Purdue University, 1958 
PROFESSIONAL EXPERIENCE: 
Professor of Industrial Engineering, Chairman of the Department of 
Industrial Engineering, University of Rhode Island, 1959. 
The Dow Chemical Company, Midland Michigan, 1958-59. 
Instructor, Department of Industrial Engineering, Purdue University, 
1955-58. 
E. I. duPont de Nemours Company, Savannah River Atomic Energy 
Project, Aiken, South Carolina. 
Instructor, Extension Division, University of South Carolina, 
Columbia, South Carolina. 1952-55. 
Graduate Assistant, Department of Industrial Engineering, Syracuse 
University. 1951-52. 
MILITARY EXPERIENCE: 
United States Navy. 1941-45. 
ORGANIZATIONS: 
American Institute of Industrial Engineers, (Vice President, and 
member of the Board of Trustees) 
American Society for Engineering Education 
American Society of Mechanical Engineers 
Institute of Mathematical Statistics 
Providence Engineering Society 
Sigma Xi, and RESA 
The Institute of Management Sciences 
The Naval Institute 
REGISTRATION: 
Professional Engineer and Land Surveyor 
State of Rhode Island and Providence Plantations 
37. 
NAME: 
Vincent C. Rose 
BORN: 
Fall River, Mass., July 31, 1930 
RANK: 
Assistant Professor of Chemical Engineering 
EDUCATION: 
B.S., Chemical Engineering, University of Rhode Island, June, 1952. 
M.S., Chemical Engineering, University of Rhode Island, June, 1958. 
Ph. D., Chemical Engineering, University of Missouri, 1964. (Minor-
Nuclear Engineering.) 
AEC-NSF, Summer Institute in Nuclear Reactor Thoery and 
Experimentation, Manhattan College, NYC, 1964. 
University of Michigan Engineering Summer Conference, Nuclear 
Ships, Engineering Principles, Economics and Current 
Development, June, 1965. 
AEC-NSF, Conference in Nuclear Physics Laboratory, Argonne 
National Laboratory, July, August, 1965 • 
. ; ,·· ' 
EXPERIENCE: 
Chemical Engineer, Chemical Corp., Camp Detrick, Frederick, 
Maryland, 1952-54,. 
In charge of Pilot Plant, Lindsay Chemical Company, West Chicago, 
Illinois, 1954-56. 
Teaching Assistant in Chemical Engineering, University of Rhode 
Island, 1956-58. 
Graduate Assistant in Chemical Engineering, University of Missouri, 
(including assisting and teaching Nuclear Engineering) 1958-63. 
Assistant Professol" of Chemi cal Engineering, URI, 1963-present. 
Teaching Nucleal" Engineering. 
PROFESSIONAL ENGINEERING ACTIVITIES: 
Registel"ed in Rhode Island (Licensed professional engineel") 
Member: American Institute of Chemical Engineers 
Membel": Sigma Xi 
Membel": American Society for Engineering Educators 
FIELDS OF RESEARCH INTEREST: 
Properties of Binary Liquid Mixtul"es, Ion Exchange, Solvent Extraction, 
Initiation of Chemical Reactors with Radiation, Recovel"y of 
Nutr~tth, Minel"als & Chemicals fl"om the Sea, Nuclear Application,, 
continued-
38. 
Rose~continued: 
CURRENT RESEARCH ACTIVITIES: 
"Analysis of Natural Radioelement in Raw Water," Office of Water 
Resources Research. July, 1965-June, 1967. $23, 385 
''Analysis, Use and Chemical Control of Starfish," Department of 
Chemical Engineering. 
"Initiation of Chemical Changes with Gamma Radiation," Department of 
Chemical Engineering. 
EDUCATIONAL GRANTS: 
U. s. Atomic Energy Commission - Equipment Grant, $10,683, 
November, 1965 • 
.National Science Foundation - Undergraduate Scientific Instructional 
Equipment Grant, $1000, May 1965, $980, May, 1964. 
RECENT PUBLICATION: 
" .Flow Calorimeter Measurements .of ·Binary Heats of Mixing for 
Liquid Normal Primary Alcohols in Normal Alkanes.-" 
J. Ch. E., Data 11, 143, 1966. 
39. 
NAME: 
Joseph Stanislao 
BORN: 
Manchester, Conn •• November 28, 1928 
RANK: 
Assistant Professor of Industrial Engineering 
EDUCATION: 
Howell Cheney Technical School (Mechanical Drafting Ce-rtificate} 
June, 1948, Manchester, Connecticut. 
B.S., Industrial Engineering, Texas Technological College, August, 1957, 
Lubbuck, Texas 
M.S., Industrial Engineering, Pennsylvania State University, August, · 
1959, University Park, Pennsylvania 
EXPERIENCE: 
Sergeant {1074397), U. S. Marine Corps, October, 1948 - July, 1951 
Graduate Assistant, Pennsylvania State University, Industrial 
Engineering Department, September, 1957 -September, 1958 
Assistant Engineer, Naval Ordnance Research Laboratory, Pennsylvania 
State University, June, 1958 - August, 1959 
Assistant Professor, Industrial Engineering Department, North Carolina 
State College, September, 1959 - June, 1961 
Field Engineer, Industrial Reference Division, Pennsylvania State 
University, June, 1960 - September, 1960 
Director of Research and Development, Darlington Fabrics Corp., 
Pawtucket, Rhode Island (Empire State Bldg., N.Y. C.), 
June, 1961 -November, 1962 
Assistant Professor, Industrial Engineering Department, University of 
Rhode Island, January, 196? • present 
PROFESSIONAL and HONORARY SOCIETIES: 
American Institute of Industrial Engineers (Senior Member) 
American Society for Metals (Member) 
American Society of Mechanical Engineers (Member) 
American Society of Tool and Manufacturing Engineers (Member) 
American Society of Engineering Education(Member) 
American Association for the Advancement of Science (Member) 
Alpha Pi Mu (Member) 
THESlS: 
"Tool Forces and Adhesion Phenomena In Machining Nodular Cast Iron 
with Three Grades of Carbide," Penn,State University Library, 
August, 1959~ 
continued-
,, 
40. 
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REGISTERED PROFESSIONAL ENGINEER: 
Certificate November 1, 1965, Massachusetts (No. 19954) 
PUBLICATIONS: 
"A Better Instrument to Measure Tool Wear, "(with 'L Ham) American 
Machinist, 103, No. 25, pp. 107-108, November 2, 1959. 
"An Electron .Diffraction Study of the Oxide Formed on Cemented 
Tungsten Carbide·Titanium Carbide Cutting Tools. 11 (With ·M. H. 
Richman and C. F. James, Jr.) Division of Engineering, 
Brown University, Bulletin No. E26 (ARPA 5086}, October, 1965. 
"An Investigation of Titanium-alloyed Cutting Tools in Metal Turning 
Operations .• 11 (With M. H. Richman and C. F. James, Jr.) 
Division of Engineering Research and Development, University of 
Rhode Island, Bulletin No. 7, December, 1965. 
11 Economicsof Quahog Depuration." (Wit!:, A.A •. Holmsen) Rhode Island 
Agricultural Experiment Station, University of Rhode Island, 
Bulletin No .. 384, March, 1966. 
"Titanium Carbide Tools." (With ·,M. H. Richman and C. F. James, Jr.) 
Tool and Manufacturing Journal. Vol. 56, No .. 6, June, 1966 
pp. 26-28. 
I , 
41. 
NAME: 
Gilbert L. R .oderick 
BORN: 
Waukon, Iowa• August 18, 1933 
RANK: 
Assistant Professor of Civil Engineering 
MILITARY: 
U. S. Army, May 5, 1953 to March 24, 1955. 
EDUCATION: 
B.s·., Civil Engineering, Iowa State University, May 28, 1960 .. 
M.S., Soil Engineering, Iowa State University, February 23, 1963. 
Ph.. D., Soil Engineering, minors in Physical Chemistry and 
Mathematics, Iowa State University, August 27, 1965. 
PROFESSlONAL EXPERIENCE: 
U. S. Bureau of Reclamation: June 6, 1960 to August 25, 1961, 
Engineer (GS-7), Denver, Colorado. Participated in one year 
training program. Assignments in design of pumping plant 
structures, outlet structures and spillways; contract adminis-
tration on Glen Canyon Dam; earth laboratories. 
Iowa Engineering Experiment Station, I. s. U., September 1961 
to February, 1963, Research Assistant. Research soil 
stabilization methods. 
Matr.-ch, 19 63, to August, 19 65.. Research Associate. Research on 
basic physico-chemical properties of clay minerals by 
adsorption studies and x-ray diffraction studies. Supervision of 
soil stabilization work.. Development of equipment. 
University of Rhode Island: September, 1965 to present, Assistant 
Professor of Civil Engineering. Teaching courses in soil 
mechanics and soil engineering. Research primarily 
development of work plan and design of a stabilized soil test road. 
MEMBERSHIP IN ORGANIZATIONS: 
American Society of Civil Et!-gineers 
Highway Research Board 
Sigma Xi 
Tau Beta Pi 
PUBLICATIONS: 
"Use of Phosphoric Acid and Furfuryl Alcohol for Soil Stabilization." 
(With ~T. Demirel and D. T. Davidso·n.) Proceedings, Iowa 
Academy of .Science;. 69: 370-379. 1962 
continued-
42. 
Roderick-continued: 
"Expansion of Montmorillonite Due to Adsorption of Water Vapor." 
(With , T. DemireL) Proceedings, Iowa Academy of Science. 
70: 280-289. 1963. 
"Soil Stabilization with Polystyrene." (With T. Demirel.) Proceedings, 
Iowa Academy of Science. 71. 1964. 
"Water Vapor ... Sodium Montmorillonite Interaction." (With T. Demirel.) 
Highway Research Board Record 128: 45-67. 1966 
"Soil Stabilization with Epoxy Resins." (With : Lu, Lin, T. Demirel.) 
Submitted for presentation at the 46th Annual Meeting of the 
Highway Research Board, Washington, D. C., January 16-20, 1967. 
43. 
NAME: 
A. Ralph Thompson 
BORN: 
Toronto, Canada .. September 11, 1914, U .. S~ Citizen- Naturalized 1952 
RANK! 
Professor of Chemical Engineering, 
Chairman of Department of Chemical Engineering 
EDUCATION: 
B.A.Sc., Chemical Engineering, University of Toronto, 1936 
Ph. D .. , Chemical Engineering, University of Pennsylvania, 1945 
EXPERlENCE: 
Instructor, Assistant Professor, Associate Profess.or, University of 
Pennsylvania 1940-1952 
Consulting and Development Engineer, Sun Oil Company, 1945-1953 
Consultant, Monsanto Chemical Company, Everett, Massachusetts, 
1955-57 
ESMWT Instructional Supervisor at RCA, Camden, New Jersey 
Chemical Engineer, Canadian Industries Limited (duPont) 1936-40 .. 
Chairman, Department of Chemical Engineering, Professor of Chemical 
Engineering, University of Rhode Island, 1952-
PROFESSIONAL ENGINEER: 
Registered in Rhode Island and Pennsylvania 
MEMBER: 
American Institute of Chemical Engineers 
American Chemical Society 
American Society for Engineering Education 
American Association of University Professors 
Sigma Xi 
Tau Beta Pi 
Phi Lambda Upsilon 
Phi Kappa Phi 
Fellow AAAS 
FIELDS OF RESEARCH INTEREST: 
Distillation, Crystallization, Phase Equilibria, Molar Refraction, 
Petroleum Refinery Engineering, Desalination of Sea Water 
CURRENT RESEARCH ACTIVITIES: 
"Scale Reduction in Desalination by Calcium Sulfate Solubility 
Inversion," Office of Water Resources Research. Sept., 1965 -
Sept. , 1967, $28, 1 SO 
continued-
44. 
Thompson-continued 
"Densities, Refractive Indices and Refractive Dispersion for Binary 
Solutions," Department of Chemical Engineering 
"Salt Effect in Vapor Liquid Equilibrium," Department of Chemical 
Engineering 
RECENT PUBLICATIONS: 
"Densities and Refractive Indices of Diethylene Glycol Ether-Water 
Solutions: Diethylene Glycol Monomethyl, Monoethyl and 
Monobutyl Ethers," Journ. Chern. & Engr. Data 6, 192, 
(with T. T .. Chiao)_, 1961. 
'
1 Densities and Refractive Indices of Aqueous Solutions of 
Diethylenetriamine, Triethylenetetramine and Tetraethylenepent• 
amine," Journ. Che-.. & Engr. Data 7, 356, (with D. C. Rouleau), 
1962. 
"Densities and Refractive Indices of Alcohol- Water Solutions: n-Propyl, 
Isopropyl and Methyl Alcohols," Journ. Chern. & Engr., Data 7, 
358, (with K. Y. Ghu}, 1962. 
"Densities and Refractive Indices of Aqueous Monoethanolamine, 
Diethanolamine and Triethanolamine," J. Chern. Engr .. Data 9, 
264, {with Y .. M. Tseng), 1964. -
"Refactive Index and Density of Acetone Water Solutions," {with s. s. 
Kurtz, Jr., A. E. Wikingsson, D. L. Camin), Chem. Engr. 
Data.!_£, 330, 1965. 
"Refactive Index - Density Slope Associated with Volume on Mixing," 
(with s. S .. Kurtz, Jr., D. L. Camin), 1965. 
45. 
NAME: 
Frank M. White 
BORN: 
Augusta, Georgia, September 26, 1933 
RANK: 
Associate Professor of Mechanical Engineering 
EDUCATION: 
B.S., Georgia Institute of Technology, 1954 
M.S.~ Massachusetts Institute of Technology, 1956 
Ph. D., Georgia Institute of Technology, 1959 
Ten weeks study of computer technology at University of Michigan, 
Summer 1960 
PROFESSIONAL SOCIETIES: 
American Institute of Aeronautics and Astronautics 
EMPLOYMENT: 
Engineering Aid, Aberdeen Proving Grounds, Maryland, Summers, 
1952,53 
Physics laboratory instructor, Georgia Institute of Technology, 1952-54 
Graduate research assistant, Massachusetts Institute of Technology 
1954-56 
Associate Aircraft Engineer, Lockheed Aircraft Corp., Summers, 
1954,55,56 
Instructor of Aeronautical Engineering, Georgia Institute of Technology 
1957-58 
Consultant in Aerodynamics, Army Ballistic Missile Agency, 1958-59 
Assistant Professor, Georgia Institute of Technology, 1958-61 
Consultant in Aerodynamics, Sandia Corporation, 19 59-
Associate Professor, Georgia Institute of Technology, 1961-64 
Associate Professor of Mechanical Engineering, University of Rhode 
Island, 1964-
Consultant, Underwater Sound Laboratory, New London, Conn. 1965-
TEACHING EXPERIENCE: 
Courses in Physics and Mechanical Engineering 
GRADUATE STUDENTS: 
Number completed M.S. 
Number completed Ph. D. 
Number current students 
PUBLICATIONS: 
11 
2 
3 
"Laminar Flow in a Porous Tube. 11 Journal of Applied Mechanics. 1962 
continued-
46. 
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"Hypersonic Laminar Viscous Interactions on Inclined Flat Plates." 
Journal of the American Rocket Society. 1962 
n The Use of the W. K. B. Method in Applied Mechanics. " Proceedings 
of the First So~theastern Symposium on Theoretical and 
Applied Mechanics, Gatlinburg, Tennessee.. 1962 
"Dynamics of a Metering Free -Piston." Proceedings of the Second 
Southeastern Symposium on Theoretical and Applied Mechanics, 
Atlanta, Georgia. 1964 
"The Problem of Pneumatic Pres sure Lag - Part I: Steady Flow.'' 
(With A. L. Ducoffe) A. S.M. E. Transactions, Journal of 
Basic Engineering. 1964 
"The Problem Pneumatic Pressure Lag - Part II: Unsteady Flow." 
{With A. L. Ducoffe) A.S.M.E. Transactions, Journalof 
Basic Engineering. 1964 
"Application of the Envelope Method to the Second Order Linear 
Differential Equation. 11 Proc. Third Southeastern Con£. in 
Theoretical and Applied Mechanics, Columbia, S. C. 1966 
11 A Theory of Three-Dimensional Parachute Stability. 11 (With P. Wolf) 
A.IAA Aerodynamic Deceleration Systems Con£. , Houston, 
Texas. 1966 
RECENT AND CURRENT RESEARCH SUPPORT: 
U.S.N., "Computer Study of Turbulent Wall Pressure Fluctuations, 11 
$825, 4/56-6/65. 
U.S.N., 11 Computer Study of Effect of Compliant Coatings on Boundary 
Layer· Flow Noise," $2930, .7/6.5-9/65. 
U.S. ONR, "Theoretical Analysis of Turbulent Wall Pressure 
Fluctuations," $17 • 423, 9/ 65-present. 
47. 
COURSES AVAILABLE IN OTHER DEPARTMENTS WHICH ARE SUITABLE 
FOR M.S. AND PH. D. PROGRAMS IN OCEAN ENGINEERING: 
Civil Engineering 
CE 80 
CE 163 
CE 166 
CE 181 
CE 182 
CE 183 
CE 196 
CE 221 
CE 251,252 .. 
CE 264 
CE 270 
CE 271 
CE 275 
CE 277 
CE 285 
CE 286 
CE 296 
CE 381 
CE 382 
Computer Science 
. cs 1 
cs 100 
cs 200 
cs 251 
Geology 
Geol. 7 
Geol. 9 
Geol- 110 
Geol. 170 
Geol. 231 
Chemical Engineering 
ChE 133 
ChE 181 
ChE 213, 214-
ChE 225 
ChE 243 
ChE 244 
ChE 247 
ChE 248 
Soil Mechanics 
Plastic Analysis and Design 
Concrete Structures 
Soil Behavior 
Soil Engineering 
Foundation Engineering 
Civil Engineering Analysis 
Advanced Strength of Materials 
Advanced Structural Analysis 
Marine Structural De sign 
0 en Channel Hydraulics 
Bio-Systems in Sanitary Engineering 
Treatment of Municipal Wastes 
Stream and Estuarine Analysis 
Soil Stabilization 
Physico-chemical Properties of Soils 
Numerical Methods in Structural Engineering 
Advanced Soil Mechanics 
Advanced Soil Mechanics 
Digital Computation 
Introduction to Digital Computers 
Scientific Applications of Digital Computers 
Scientific Applications of Digital Computers 
Engineering Geology 
Basic Principles of Geology 
Mineralogy 
Introduction to Geophysics 
Sedimentation 
Engineering Metallurgy 
Introduction to Nuclear Engineering 
Advanced Chemical Engineering Thermodynamics 
Automatic Process Control 
Fluid Dynamics 
Process Heat Transfer 
Mass Transfer I 
Mass Transfer II 
continued-
COURSES AVAILABLE IN OTHER DEPARTMENTS-continued: 
ChE 285 
ChE 383 
ChE 271 
ChE 272 
ChE 274 
Oceanography 
0 201 
0 221 
0 230 
0 241 
0 242 
0 243 
0 261 
0 341 
0 390 
0 391 
0211 
Industrial Engineering 
IE 104 
IElll 
IE 112 
IE 132 
IE 133 
IE 210 
IE 220 
Measurements in Nuclear Engineering 
Advanced Nuclear Reactor Theory 
Analysis of Engineering Data 
X-ray Diffraction and Fluorescence 
Biochemical Engineering 
Physical Oceanography 
Chemical Oceanography 
Geochemistry 
Geological Oceanography 
Petrography of Marine Sediments 
Seminar in Deep-Sea Geology 
Biological Oceanography 
Recent Sedimentary Environments 
Oceanographic Equipment and Techniques 
Seminar in Oceanography 
Geophysical Hydrodynamics 
Engineering Economy 
Engineering Statistics and Quality Control I 
Engineering Statistics and Quality Control II 
Operations Research I 
Operations Research II 
Industrial Ergonomics 
Materials Handling 
48. 
IE 333 
IE 334 
Advanced Statistical Methods for Research and Industry 
Design and Analysis of Industrial Experiments 
Electrical Engineering 
EE 136 
EE 156 
EE 201 
EE 205,206-
EE 211 
EE 221,222-
EE 235 
EE 303 
EE 305 
EE 309, 310-
Mechanical Engineering 
Communication Systems 
Feedback Control Systems 
Linear Circuit Theory 
Logic and Design of Switching Circuits 
Electromagnetic Fields 
Electroacoustical Engineering 
Transistor Circuits 
Fundamentals of Signal Theory 
Nonlinear System Analysis 
Random Signals, Information Theory 
ME 81 Elements of Marine Design 
continued-
COURSES AVAILABLE IN OTHER DEPARTMENTS-continued: 
ME 126 
ME 128 
ME 137 
ME 156 
ME 231 
ME 251,252-
ME 254 
ME 255 
ME 250 
ME 264,265-
ME 271,272-
ME 273 
ME 279 
ME 366 
ME 374 
ME 377 
Advanced Mechanics of Materials 
Mechanical Control Systems 
Tur bomachine ry 
Thermodynamics of Compressible Flow 
Reliability Analysis and Prediction 
Thermodynamics 
Hydrodynamics 
Hydrodynamics of Viscous Fluids 
Continuum Mechanics 
Advanced Vibrations 
Ehs ticity (Theory of) 
Th1:o cry of Plates 
Pl.:l.eticity and Creep 
Non-Linear Mechanics 
Theory of Shells 
Fatigue Failure and Fracture Mechanics 
49. 
